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©  Combination  sweeping  and  scrubbing  system  and  method. 

©  This  invention  is  concerned  with  a  machine 
and/or  system  as  well  as  a  method  of  operation  and 
an  assembly  whereby  a  sweeping  unit  may  be 
quickly  converted  into  a  scrubbing  unit  and  vice 
versa.  The  system  is  capable  of  operation  either  in  a 
sweeping  mode  or  a  scrubbing  mode. 
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COMBINATION  SWEEPING  AND  SCRUBBING  SYSTEM  AND  METHOD 

t  nis  invention  is  concerned  with  a  machine  and 
method  for  sweeping  or  scrubbing  a  surface  to  be 
cleaned  and  is  more  specifically  concerned  with  a 
convertible  unit  which  can  be  easily  changed  to 
operate  in  either  a  sweeping  mode  or  a  scrubbing 
mode. 

A  primary  object  of  the  invention  is  a  surface 
cleaning  unit  which  has  a  more  or  less  permanently 
mounted  recovery  tank  on  the  machine  which  is 
not  used  during  the  sweeping  mode. 

Another  object  is  a  combination  sweeping- 
scrubbing  unit  which  is  assembled  on  a  modular 
basis. 

Another  object  is  a  unit  of  the  above  type 
which  has  a  debris  hopper  and  clean  solution  tank 
which  are  interchangeable  on  the  front  of  the  unit. 

Another  object  is  a  machine  of  the  above  type 
in  which  the  interchangeable  clean  solution  tank 
has  a  spreader  bar  and  pull-out  debris  tray  which 
are  also  removable. 

Another  object  is  a  unit  of  the  above  type 
which  has  a  superior  squeegee  vacuum  suction. 

Another  object  is  a  machine  of  the  above  type 
with  fewer  parts  than  previous  machines. 

Another  object  is  a  machine  of  the  above  type 
in  which  the  scrubber  attachment  is  light  enough  in 
that  it  can  be  handled  by  hand  by  one  man  and 
does  not  require  a  doily. 

Another  object  is  a  unit  of  the  above  type 
which  has  reduced  changeover  time. 

Other  objects  will  appear  from  time  to  time  in 
the  ensuing  specification  and  drawings. 

Rg.  1  is  a  perspective  view  from  the  front 
(eft  side  of  the  unit; 

Fig.  2  is  a  right  side  view  of  the  machine  in 
Rg.  1; 

Rg.  3  is  a  perspective  of  the  unit  with  the 
filter  housing  pivoted  up  so  that  the  debris  hopper 
may  be  removed; 

Rg.  4  is  a  perspective  of  the  other  side  of 
the  machine  with  the  filter  housing  pivoted  up  and 
the  debris  hopper  lifted  out  of  its  front  or  supported 
position; 

Rg.  5  is  an  exploded  front  perspective,  simi- 
lar  to  Rg.  4,  showing  the  recovery  tank  being 
mounted  in  the  front  of  the  machine  in  place  of  the 
debris  hopper; 

Rg.  6  is  a  perspective  of  the  debris  tray  that 
fits  under  the  solution  tank  in  Rg.  5; 

Rg.  7  is  a  right  side  view  of  the  machine 
with  all  parts  assembled  for  its  scrubbing  mode; 

Rg.  8  is  a  left  side  view  of  Rg.  7; 
Fig.  9  is  a  left  side  perspective,  on  an  en- 

larged  scale  and  partially  exploded,  of  the  recovery 
tank  and  the  rear  of  the  machine; 

Rg.  10  is  a  rear  view  of  the  recovery  tank; 
Rg.  1  1  is  a  schematic  of  a  variant;  and 
Rgs.  12  and  13  are  of  a  further  variant. 

The  machine  is  intended  to  function  optionally 
5  as  a  sweeper  or  a  scrubber.  The  basic  machine 

has  a  frame  or  body  portion  10  supported  on  a 
plurality  of  wheels  12.  The  unit  may  have  suitable 
controls  such  as  a  steering  bar  14  and  a  shifting 
lever  16  and  a  full  wrap  around  bumper  17  in  front. 

70  A  suitable  side  or  gutter  brush  18  may  be  disposed 
at  the  forward  portion  of  the  machine.  The  machine 
includes  a  rotatably  driven  cylindrical  brush  20 
which  may  be  in  a  suitable  dust  housing  22  which 
minimizes  dust  around  the  machine  when  in  the 

75  sweeping  mode.  The  machine  includes  a  debris 
hopper  24  removably  mounted  in  the  forward  por- 
tion  thereof  under  a  filter  housing  26.  As  shown  in 
Rg.  4,  the  debris  hopper  has  a  rear  opening  28 
opposite  the  forward  throw  cylindrical  brush  when 

20  the  hopper  is  in  its  operative  position  so  that  debris 
will  be  collected  in  the  hopper.  The  upper  or  top 
wall  of  the  hopper  has  an  opening  30  and  a  pair  of 
upwardly  extending  arms  32  and  34,  each  of  which 
may  have  a  rearwardly  opening  slot  36  which  is  a 

25  part  of  the  upper  mounting  of  the  hopper  in  the 
'body  or  frame  of  the  machine.  The  hopper  may 
have  a  lever  or  bar  38  pivoted  thereon  to  aid  in 
dumping  the  debris  hopper  when  it  is  in  its  oper- 
ative  position. 

so  Each  side  of  the  hopper  may  have  a  stub  shaft 
or  trunion  40  which  serve  to  support  the  hopper  in 
a  removable  manner  on  forwardly  extending  arms 
42,  one  on  each  side  of  the  machine  with  a  recess 
therein  so  that  the  stub  shaft  fits  in  a  kind  of 

35  socket.  The  frame  of  the  machine  has  side  walls  or 
members  44  which  have  shafts  46,  one  on  each 
side  and  possibly  best  shown  in  Rg.  5,  for  recep- 
tion  of  the  mounting  forks  36  shown  in  Rg.  4.  The 
mountings  between  the  debris  hopper  and  the 

40  frame  of  the  machine  are  located  on  each  side  of 
the  center  of  mass  of  the  hopper  so  that  the 
hopper  tends  to  be  cradled  or  stabilized  in  its 
operative  position  on  the  machine,  but  will  rock 
some  about  the  stub  shafts  40  to  allow  large  de- 

45  bris,  such  as  bottles  and  cans,  to  pass  under  the 
rear  edge  of  the  hopper  to  be  propelled  forward  by 
the  brush  into  the  debris  hopper. 

The  filter  assembly  26  is  pivoted  along  its 
upper  edge,  as  at  48,  on  the  frame  of  the  machine 

50  with  a  stop  mechanism  49  which  determines  the 
down  position  of  the  filter  assembly  so  that  a 
certain  amount  of  preload  is  applied  to  a  donut 
type  seal  50  mounted  around  the  intake  52  which 
fits  over  the  opening  30  in  the  top  of  the  debris 
hopper  to  provide  a  generally  airtight  seal.  A  filter 
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panel  or  niter  unit,  not  shown,  is  supported  in  the 
filter  housing  26  such  that  air  passing  through  the 
housing  passes  through  the  filter  unit.  The  filter 
housing  has  an  outlet  54  which,  when  the  filter 
assembly  is  in  its  down  position,  engages  a  rubber 
boot  56  or  the  like  but  will  freely  disengage  when 
the  filter  housing  is  raised  to  the  Fig.  3  position. 
The  housing  or  frame  of  the  machine  may  have  a 
vacuum  fan,  not  shown,  which  connects  to  the 
rubber  boot  so  that  air  is  drawn  through  the  filter 
unit  and  debris  hopper  when  the  filter  assembly  is 
lowered.  An  extendible  flexible  tube  also  may  be 
used  in  place  of  the  outlet  54  and  boot  56.  The 
filter  housing  may  have  an  electric  motor  and  ec- 
centric  weight  vibrator  58  attached  to  the  lower 
surface  thereof  as  shown  in  Fig.  3  so  that  it,  when 
operated,  vibrates  the  entire  filter  housing  26  which 
causes  dirt  and  dust  to  fall  off  of  the  filter  element 
and  to  slide  through  the  opening  52  into  the  debris 
hopper  at  opening  30.  The  vibrator  may  be  op- 
erated  periodically  by  the  operator.  The  filter  as- 
sembly  may  be  counterbalanced  by  a  spring  or 
gas  cylinder  arrangement  60  that  it  may  be  easily 
raised.  Or  the  filter  assembly  itself  may  be  light 
enough  so  that  it  can  be  raised  by  hand  and  a 
suitable  brace  may  be  provided  to  hold  it  up,  like 
an  automobile  hood. 

A  recovery  tank  62  is  mounted  on  the  rear  of 
the  unit  underneath  the  control  and  steering  bar.  In 
certain  installations  or  under  certain  conditions,  it 
may  be  desirable  that  the  recovery  tank  be  perma- 
nently  mounted  as  explained  hereinafter. 

The  recovery  tank  is  for  use  when  the  unit  is 
converted  as  explained  hereinafter  so  that  it  may 
operate  in  a  scrubbing  mode.  In  this  mode  of 
operation,  the  debris  hopper  24  is  removed  from 
the  front  of  the  unit  as  shown  in  Fig.  4  and  is 
replaced  by  a  clean  solution  tank  as  explained 
hereinafter  in  connection  with  Fig.  5.  The  recovery 
tank  62,  as  shown  in  Figs.  2  and  9,  is  connected  by 
a  hose  or  tube  64  to  a  squeegee  assembly  66 
which  is  carried  on  the  rear  of  the  machine  by  a 
linkage  arrangement  68  so  that  the  squeegee  may 
De  lowered  when  the  unit  is  operating  in  its  scrub- 
Ding  mode  and  raised  when  the  unit  is  either  trans- 
Dorting  or  operating  in  its  sweeping  mode.  The 
squeegee  assembly  is  connected  by  a  rod  or  link- 
age  70  of  any  suitable  type  to  a  manually  operable 
landle  72  at  or  close  to  the  control  station  so  that 
:he  operator  may  manually  raise  and  lower  the 
squeegee.  The  rod  has  a  spring  arrangement  74  so 
hat  the  operator  may  apply  down  pressure  on  the 
squeegee  over  and  above  the  pressure  applied  by 
ts  weight  with  spring  bias  for  better  floor  wiping  if 
jesired.  A  vacuum  is  applied  to  the  recovery  tank 
3y  the  vacuum  fan,  which  in  turn  is  communicated 
hrough  the  tube  64  to  the  squeegee  66  to  recover 
dirty  solution  from  the  floor  or  surface  being 

cleaned.  The  tank  also  has  a  tube  or  hose  78 
connected  to  the  bottom  of  the  recovery  tank, 
shown  in  Figs.  1,  8  and  9,  and  held  to  bracket  80 
by  a  releasable  wire  bail  82  attached  to  the  end  of 

5  the  hose.  When  the  recovery  tank  is  to  be  drained, 
the  operator  may  release  bail  82,  remove  the  hose 
78  from  its  bracket  80  and  let  the  tank  drain  into  a 
sewer  or  floor  drain.  During  operation  the  bracket 
80  prevents  vacuum  from  being  lost  in  the  recov- 

70  ery  tank.  The  recovery  tank  may  have  a  clean  out 
door  84,  best  shown  in  Fig.  9,  and  a  removable 
defoaming  baffle  assembly  86  with  a  suitable 
shutoff  high  water  float  control  so  that  water 
doesn't  get  into  the  vacuum  fan,  etc.,  all  of  which 

75  may  be  conventional.  The  top  of  the  defoaming 
unit  may  have  a  tubular  elbow  88  which  may  be 
connected  by  a  flexible  hose,  not  shown,  to  the 
vacuum  fan  when  the  unit  is  operating  in  its  scrub- 
bing  mode.  When  the  unit  is  operating  in  its 

20  sweeping  mode,  the  flexible  hose  may  be  slipped 
off  of  the  tube  88  or  otherwise  disconnected  or 
blocked,  as  explained  hereinafter. 

A  clean  solution  tank  90  is  shown  in  Fig.  5  with 
a  top  opening  covered  by  a  plate  92  through  which 

25  clean  solution  may  be  supplied.  A  soap  strainer, 
not  shown,  may  first  be  inserted  through  the  open- 
ing  so  that  it  extends  down  into  the  tank.  When 
filling  the  tank  with  whatever  detergent  or  cleaning 
agent  is  being  used,  it  may  be  first  put  in  the 

30  strainer  and  then  water  may  be  run  through  it  so  as 
to  dissolve  the  detergent  into  the  tank,  all  of  which 
may  be  conventional.  The  tank  or  container  has 
trunions  94  on  each  side,  only  one  being  shown-  in 
Fig.  5,  which  fit  in  the  brackets  42  on  the  front  of 

35  the  machine  frame.  As  well,  brackets  96  with  slots 
therein  are  mounted  and  extend  from  the  top  rear 
of  the  solution  tank  so  that  they  fit  over  the  upper 
pins  or  trunions  46  on  the  frame  of  the  machine.  As 
in  the  case  of  the  debris  hopper,  the  center  of 

to  gravity  of  the  solution  tank,  either  full  or  empty,  is 
between  the  two  mountings  so  that  the  tank  is 
stably  mounted  or  suspended  or  positioned  be- 
tween  the  two  mountings. 

The  solution  tank  has  a  manifold  or  pipe  98 
t5  mounted  in  a  suitable  position  across  the  front 

thereof.  The  pipe  or  manifold  may  have  a  series  of 
longitudinally  disposed  holes  in  the  bottom  or  lower 
edge  or  surface  so  that  clean  solution  from  the  tank 
supplied  through  a  lever  controlled  valve  1  00  which 

>o  is  controlled  by  the  operator  through  a  Bowden 
wire  102  may  be  supplied  to  the  surface.  The 
Bowden  wire  extends  through  the  frame  of  the 
machine  to  a  lever  control  104,  see  Fig.  9,  which 
may  be  located  under  a  guard  106  on  top  of  the 

is  recovery  tank  or  at  the  control  station.  The  Bowden 
wire  should  have  a  quick  disconnect  108,  a  con- 
ventional  device,  which  preferably  should  be  in  the 
form  of  a  disconnect  that  does  not  require  a  tool  to 
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either  connect  or  disconnect  it  and  does  not  re- 
quire  readjustment  of  the  flow  control  valve  when 
reconnected.  The  tank  may  have  suitable  handles, 
shown  at  110,  in  Fig.  5,  so  that  the  tank  may  be 
lifted  by  the  operator  either  into  or  out  of  the  front 
operating  position  on  the  frame  of  the  machine. 

A  debris  tray  112  shown  in  Rg.  6  may  be 
mounted  under  the  clean  solution  tank  and  has 
forwardly  projecting  arms  or  brackets  114  which 
have  suitably  disposed  hooks  116  thereon  which 
mount  over  trunions  or  stub  shafts  118  suitably 
mounted  on  the  front  of  the  clean  solution  tank. 
The  debris  tray  will  be  under  the  clean  solution 
tank,  as  best  shown  in  Rg.  8,  and  the  rear  edge 
120  of  the  tray  will  be  generally  opposite  the  main 
cylindrical  brush  20  so  that  it  corresponds  in  loca- 
tion  to  the  sweeping  lip  of  the  debris  hopper.  The 
debris  tray  is  supported  by  two  wheels  122  which 
roil  on  the  floor  or  surface  to  be  cleaned  and  their 
height  may  be  adjustable  for  accurate  setting.  The 
hooks  116  in  a  sense  position  and  locate  the  tray 
under  the  solution  tank  in  respect  to  the  main 
brush.  To  remove  the  tray,  the  forward  part  or 
crosspiece  124  may  be  grasped  by  the  operator, 
lifted  up  slightly  to  release  the  hooks  116  from  the 
pins  or  trunions  118  and  pulled  forward.  The  tray 
will  roll  out  on  its  wheels  122.  The  tray  itself  has  a 
ridge  126  so  that  the  debris  will  stay  in  what  may 
be  considered  a  forward  sump  128  and  any  water 
or  solution  is  allowed  to  drain  back  through  a  series 
of  openings  or  slots  129  onto  the  floor  for  reuse 
and  eventual  pick-up  by  the  squeegee. 

in  Rgs.  7  and  8,  the  machine  is  shown  con- 
verted  to  a  scrubber  with  the  solution  tank  90 
mounted  in  front,  the  debris  tray  112  under  it  and 
the  rear  squeegee  lowered  and  in  contact  with  the 
surface  to  be  cleaned,  it  will  be  understood  that  the 
brush  20  is  preferably  of  a  type  that  will  operate  in 
either  the  sweeping  or  scrubbing  mode.  The  same 
is  true  of  the  side  brush  18.  But  they  might  also  be 
changed  to  special  brushes  for  each  purpose. 

The  rear  of  the  machine  frame  10  may  have  an 
opening  130  so  that  the  forward  part  of  the  recov- 
ery  tank  more  or  less  sockets  into  the  frame,  as 
shown  in  Fig.  9,  with  brackets  131  and  132  mount- 
ing  or  connecting  the  recovery  tank  to  the  machine 
frame. 

In  Rg.  1  1  several  of  the  components  or  parts 
are  shown  diagrammaticaliy  to  illustrate  the  ar- 
rangements  when  the  machine  is  powered  by  a 
gasoiine  engine.  A  vacuum  fan  158  may  be  con- 
nected  to  the  filter  housing  26,  in  Rg.  3,  to  provide 
the  necessary  vacuum  for  the  sweeping  mode 
when  the  debris  hopper  is  in  place,  as  shown  in 
Rgs.  3  and  4.  The  intake  160  in  Rg.  11  for  the 
vacuum  fan  may  be  considered  to  be  the  same  as 
or  connected  to  the  intake  56  in  Rg.  3  with  any 
suitable  exhaust  162  to  the  atmosphere.  The  intake 

to  the  vacuum  fan  is  also  connected  by  a  suitable 
"hose  163  or  the  like  which  removably  fits  on  the 

elbow  88  in  Rg.  9  on  the  recovery  tank.  The 
vacuum  fan  158  may  be  belt  driven  as  at  161  from 

5  a  suitable  gasoline  engine  or  the  like  on  the  ma- 
chine. 

In  the  sweeping  mode,  air  enters  the  fan  from 
both  the  filter  compartment  and  the  recovery  tank. 
The  hose  163  is  sized  so  that  there  is  still  ade- 

70  quate  airflow  through  the  filter  for  sweeping  dust 
control  and,  at  the  same  time,  the  filter  is  not 
required  to  pass  excessive  air  which  would  suck  in 
more  dust  and  load  up  the  filter  quickly.  In  the 
scrubbing  mode,  the  filter  compartment  sets  down 

75  on  top  of  the  solution  tank  90,  as  shown  in  Rgs.  7 
and  8,  which  blocks  the  airflow  through  the  filter  to 
the  fan.  Thus  the  fan  gets  its  entire  air  supply 
through  hose  1  63  which  allows  adequate  air  to  flow 
for  the  water  pick-up  with  the  squeegee.  The 

20  switchover  of  airflow  from  sweeping  mode  to  scrub- 
bing  mode  is  thus  entirely  automatic  with  no  atten- 
tion  required  from  the  operator. 

Rgs.  12  and  13  are  for  a  battery  operated  unit 
where  the  fan  and  other  components  are  driven  by 

25  electric  motors.  In  Rg.  12,  the  vacuum  fan  158  has 
its  inlet  160  connected  to  the  filter  assembly  as 
before. 

The  fan  is  driven  by  an  electric  motor  159 
which  also  drives  the  main  brush  and  the  traction. 

30  The  pulley  ratios  are  such  that  the  fan  turns  slower 
than  in  the  gasoiine  engine  version  supplying  only 
sufficient  airflow  for  sweeper  dust  control.  In  the 
scrubbing  mode,  the  filter  compartment  again  sits 
on  top  of  the  solution  tank  which  blocks  the  air  inlet 

35  to  the  fan.  The  fan  is  still  belted  to  the  motor  and 
still  turns  but  consumes  only  negligible  power 
since  it  is  pumping  no  air. 

A  second  fan  168,  as  shown  in  Fig.  13,  has  an 
intake  tube  170  mounted  on  the  elbow  88  on  the 

40  recovery  tank.  The  fan  168  may  be  motor  driven, 
as  at  169,  and  exhausts  to  the  atmosphere.  This 
fan  supplies  sufficient  vacuum  to  the  recovery  tank 
for  squeegee  operation  and  it  may  be  controlled  by 
suitable  switches  on  the  dashboard  of  the  unit. 

45  The  use,  operation  and  function  of  the  inven- 
tion  are  as  follows: 

The  unit  is  in  the  nature  of  a  walk-behind 
combination  sweeper  and  scrubber  although  many 
of  the  aspects  and  features  may  be  used  in  other 

so  types  of  machines. 
As  a  combination  sweeper  and  scrubber,  the 

unit  has  the  advantage  that  the  recovery  tank  for 
the  scrubbing  mode  may  be  always  or  permanently 
mounted  on  the  machine  and  is  separate  from  the 

55  clean  solution  tank  which  is  removably  mounted  on 
the  front  of  the  machine.  The  result  is  that  the 
clean  solution  tank  is  small  enough  that  it  can  be 
physically  handled  by  the  operator  and  does  not 
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require  any  dollies  or  bulky  extra  equipment  to  get 
it  on  and  off  the  machine.  When  operating  in  the 
sweeping  mode,  the  debris  hopper  will  be  mounted 
in  the  forward  part  of  the  machine  and  the  recovery 
tank  will  remain  in  place  on  the  rear  but  will  not  be 
in  use.  By  way  of  comparison,  the  filter  unit  26  on 
the  front  is  used  when  the  unit  is  operating  in  its 
sweeping  mode  but  is  not  functioning  when  the  unit 
has  been  converted  to  a  scrubber.  As  shown  in  Fig. 
3,  the  filter  assembly  may  be  raised  and  either  the 
debris  hopper  or  clean  solution  tank  mounted  on 
the  front  of  the  machine.  With  the  debris  hopper  in 
place,  the  filter  unit  will  be  pivoted  down  and  its 
weight  will  be  such  that  the  seal  52  will  be  preload- 
ed  to  the  proper  extent  against  the  top  of  the 
hopper  around  opening  30  with  the  preload  being 
such  that  the  hopper  will  rock  to  allow  large  ob- 
stacles  or  debris  to  go  under  it.  If  the  clean  solution 
tank  is  mounted  in  the  forward  part  of  the  machine, 
the  filter  assembly  will  again  be  pivoted  down  but 
will  merely  rest  on  top  of  the  clean  solution  tank 
and  air  will  not  be  drawn  through  the  filter  unit. 
Since  the  filter  unit  entrance  is  blocked,  vacuum  is 
not  supplied  through  the  port  56  and  tube  54. 

During  the  scrubbing  mode,  all  of  the  available 
vacuum  is  delivered  to  the  recovery  tank  and  rear 
squeegee  which  results  in  excellent  water  pick-up. 

During  the  sweeping  mode,  the  recovery  tank 
may  be  left  on  the  rear  of  the  machine  as  it  will  not 
interfere  with  the  operation  in  the  sweeping  mode. 

The  rear  squeegee  may  also  be  left  perma- 
nently  attached.  It  may  be  lifted  when  the  machine 
is  in  its  sweeping  mode  and  may  be  lowered  into 
contact  with  the  floor  when  in  the  scrubbing  mode. 

During  the  sweeping  mode,  the  clean  solution 
tank  and  debris  tray,  shown  in  Figs.  6,  7  and  8,  will 
be  removed  from  the  machine  and  stored  or  set 
aside.  The  advantage  of  having  a  single  tank  on  the 
front  is  that  it  is  light  enough  that  one  man  can  lift 
it  in  and  out  without  a  dolly  and  the  changeover 
time  will  be  quite  short,  for  example,  something  on 
the  order  of  two  minutes. 

If  desired,  the  main  brush  and  side  brush  may 
oe  replaced  with  special  scrubbing  brushes  or 
Dombination  sweeping/scrubbing  brushes  may  be 
jsed  on  either  one  or  both.  The  squeegee  itself 
■nay  be  preloaded  when  in  its  down  position  by 
3ither  a  flat  or  coiled  spring  or  the  like  so  that 
whatever  force  is  necessary,  in  addition  to  its  own 
weight,  is  provided  to  make  sure  that  the  floor  is 
wiped  dry. 

Where  the  unit  is  powered  by  an  internal  com- 
Dustion  engine,  a  belt  driven  fan  to  create  the 
/acuum  would  turn  fast  enough  to  provide  ade- 
quate  squeegee  lift  in  the  scrubbing  mode  and 
Tiore  than  enough  dust  control  in  the  sweeping 
node.  If  the  unit  is  to  be  a  battery  powered  electric 
/ersion,  the  belt  driven  fan  creating  the  vacuum  will 

probably  run  slower  to  reduce  battery  drain  and 
normally  will  provide  only  enough  air  for  dust  con- 
trol  in  the  sweeping  mode.  And  a  second  fan  could 
be  provided,  either  a  two  or  three  stage  unit,  with  a 

5  high  suction  capability  and  an  integral  electric  mo- 
tor  which  may  be  mounted  on  the  machine  and 
ducted  to  the  recovery  tank.  It  may  only  be  used  in 
the  scrubbing  mode  and  with  vacuum  wand. 

The  invention  is  in  the  nature  of  a  system  or 
ro  assemblage  which  will  enable  the  user  to  operate 

the  machine  as  a  sweeper  or  a  scrubber.  The 
interchangeability  of  the  debris  hopper  and  solution 
tank  in  the  front  along  with  either  a  permanently 
mounted  or  a  removably  mounted  recovery  tank  in 

75  the  rear. 
A  full  wrap  around  bumper  protects  the  front  of 

the  machine  but  still  allows  for  dumping  or  remov- 
ing  the  debris  hopper  and  inserting  or  removing  the 
solution  tank  and  debris  tray. 

20  While  the  preferred  form  and  several  variations 
of  the  invention  have  been  shown  and  described,  it 
should  be  understood  that  additional  modifications, 
changes,  substitutions  and  alterations  may  be 
made  without  departing  from  the  invention's  fun- 

25  damental  theme. 

Claims 

30  1.  In  a  convertible  sweeping  and  scrubbing 
unit,  a  mobile  frame,  a  cylindrical  brush  on  the 
frame  for  removing  soilage  or  propelling  debris 
from  a  surface  to  be  cleaned,  a  removably  moun- 
ted  hopper  in  a  forward  location  on  the  frame 

35  ahead  of  the  brush  with  an  opening  therein  for 
receiving  and  collecting  debris  propelled  by  the 
brush,  a  vacuum  system  on  the  frame  for  drawing 
a  vacuum  through  the  debris  hopper  to  reduce 
dusting,  means  for  removably  mounting  the  debris 

to  hopper  so  that  it  may  be  removed  from  the  frame, 
a  clean  solution  tank  constructed  to  be  mounted  in 
the  forward  location  on  the  frame  when  the  debris 
hopper  has  been  removed  for  converting  the 
sweeper  into  a  scrubber,  means  for  supplying  solu- 

fs  tion  from  the  clean  solution  tank  to  the  surface  to 
be  cleaned  at  a  location  ahead  of  the  brush,  a 
recovery  tank  and  squeegee  fixed  on  the  rear  of 
the  frame  for  picking  up  dirty  solution  when  the  unit 
is  operating  in  its  scrubbing  mode,  means  for  con- 

io  necting  the  vacuum  system  to  the  recovery  tank 
when  the  unit  is  being  operated  as  a  scrubber  so 
that  dirty  solution  will  be  picked  up  by  the  squee- 
gee  and  brought  to  the  recovery  tank,  and  means 
for  raising  the  squeegee  out  of  contact  with  the 

;5  surface  when  the  unit  is  in  its  sweeping  mode. 
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<l.  ine  structure  or  claim  i  further  character- 
ized  by  and  including  a  filter  on  the  frame  con- 
structed  and  arranged  to  clean  the  air  being  drawn 
by  the  vacuum  system. 

3.  The  structure  of  claim  2  further  character- 
ized  by  and  including  a  debris  tray  mounted  in 
front  of  the  brush  to  receive  debris  propelled  for- 
ward  by  the  brush  when  the  unit  is  operating  in  its 
scrubbing  mode. 

4.  The  structure  of  claim  3  further  character- 
ized  by  and  including  openings  in  the  debris  tray  to 
allow  solution  to  drain  back  on  to  the  surface. 

5.  The  structure  of  claim  3  further  character- 
ized  in  that  the  debris  tray  is  separate  from  the 
clean  solution  tank. 

6.  The  structure  of  claim  3  further  character- 
ized  by  and  including  rollers  on  the  rear  of  the 
debris  tray  for  supporting  the  weight  of  the  tray  on 
the  surface  during  operation,  and  a  connection 
between  the  forward  part  of  the  tray  and  the  clean 
solution  tank. 

7.  The  structure  of  claim  1  further  character- 
ized  by  and  including  a  vacuum  wand  assembly  for 
connection  to  the  vacuum  system  usable  when  the 
unit  is  to  be  operated  in  its  sweeping  mode. 

8.  The  structure  of  claim  7  further  character- 
ized  in  that  the  wand  assembly  is  interchangeable 
with  the  recovery  tank. 

9.  The  structure  of  claim  1  further  character- 
ized  in  that  mounting  the  clean  solution  tank  on  the 
frame  automatically  blocks  the  inlet  to  the  vacuum 
system. 

10.  The  structure  of  claim  9  further  character- 
ized  by  and  including  a  vacuum  connection  be- 
tween  the  inlet  of  the  vacuum  system  and  squee- 
gee,  and  further  including  an  internal  combustion 
engine  on  the  frame  for  operating  the  cylindrical 
brush  and  the  vacuum  system. 

11.  The  structure  of  claim  1  further  character- 
ized  by  and  including  a  battery  operated  system  on 
the  frame  for  operating  the  cyiindricai  brush  and 
the  vacuum  system. 

12.  A  method  of  operating  a  surface  cleaning 
machine  in  either  a  sweeping  mode  or  a  scrubbing 
mode  for  either  sweeping  or  scrubbing  a  surface  to 
be  cleaned,  the  machine  having  a  mobile  frame,  a 
rotatably  mounted  brush  on  the  frame  with  a  clean 
solution  tank,  a  recovery  solution  tank,  a  pick-up 
squeegee  for  dirty  solution,  a  vacuum  system  for 
preventing  dusting  during  the  sweeping  mode  and 
for  picking  up  dirty  solution  from  the  floor  by  the 
squeegee  during  the  scrubbing  mode,  and  a  hop- 
per  for  receiving  debris,  including  the  steps  of 
fixing  the  recovery  tank  on  the  rear  of  the  frame 
when  the  unit  is  operating  in  either  mode,  inter- 
changeably  mounting  the  clean  solution  tank  and 
the  debris  hopper  on  the  front  of  the  frame  in 
operative  position  opposite  the  brush,  the  clean 

solution  tank  during  the  scrubbing  mode  and  the 
debris  hopper  during  the  sweeping  mode,  alter- 
nately  connecting  the  vacuum  system  to  either  the 
debris  hopper  to  prevent  dusting  during  the  sweep- 

5  ing  mode  or  to  the  recovery  tank  to  draw  dirty 
solution  from  the  floor  by  the  squeegee  to  the 
recovery  tank  during  the  scrubbing  mode,  and  rais- 
ing  the  squeegee  out  of  contact  with  the  surface 
when  the  unit  is  operating  in  its  sweeping  mode. 
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